Background/Objectives: To analyze whether elderly Iranians in Sweden have a higher mean body mass index (BMI) and are less physically active than elderly Swedes after adjustment for possible confounders. Subjects/Methods: A total of 402 men and women (167 Iranian-born and 235 Swedish-born) aged 60-84 years residing in Stockholm, Sweden, were included in this population-based survey. Iranian participants were weighed and their height was measured. BMI values from the Swedish participants were based on self-reported data adjusted for the known discrepancy between objectively measured and self-reported weight and height. The outcome variables, BMI and self-reported leisure-time physical activity, were analyzed by linear regression and unconditional logistic regression. Results: Overall, Iranian women had the highest mean BMI (29.2) of all subgroups. The model that included an interaction between sex and length of time in Sweden showed that there was no significant difference in BMI between Swedish men (reference) and Swedish women or Iranian men. In contrast, Iranian women had significantly higher BMI than the reference group after adjustment for age, education and marital status. The largest difference in BMI compared to the reference group was found among Iranian women who immigrated to Sweden in 1989 or later (b-coefficient ¼ 3.41, 95% CI ¼ 1.99-4.83). Iranians and Swedes had almost the same odds of X once-weekly leisure-time physical activity. Conclusions: Elderly Iranian immigrants and especially women who immigrated to Sweden in 1989 or later must be targeted in order to decrease their burden of risk factors for cardiovascular disease.
Introduction
Previous research suggests that elderly immigrants have a higher prevalence of risk factors for cardiovascular disease (CVD) (Pudaric et al., 2000; Sundquist et al., 2001; Jonnalagadda and Diwan, 2005) . Physical inactivity and a high body mass index (BMI) are well-known CVD risk factors in the general population. It is also well documented that physical inactivity (Haapanen-Niemi et al., 2000; Arbab-Zadeh et al., 2004) and a high BMI (Harris et al., 1997) are associated with higher risk of CVD in the elderly population. In addition, high BMI values are related to disability (Galanos et al., 1994; Visser et al., 1998; Groessl et al., 2004) , limitations in daily activities (Launer et al., 1994) and a lower quality of life than among those with normal BMI (Groessl et al., 2004) .
Few previous studies have analyzed CVD risk factors in a specific group of elderly non-European immigrants. Iranians form a large minority group in several European countries including Denmark, Norway, Sweden, Germany, the Netherlands, France, Spain and Italy. Iranian-born persons constitute Sweden's largest minority group born outside Europe, with 12 000 Iranian-born persons aged 50 and above (Statistics Sweden, 2006) . Thus, elderly Iranians are an important group of patients in the Swedish health-care system, especially since previous studies of middle-aged people have shown that Iranian-born persons have an increased risk of CVD compared to Swedes. The increased CVD risk among middle-aged Iranians remained after accounting for socioeconomic status, defined as educational level (Gadd et al., 2003) . In addition, a study by Daryani et al. (2005) revealed that Iranian-born middle-aged women had higher BMI, a more unfavorable lipid profile and a higher degree of both abdominal obesity and physical inactivity than Swedish-born women. However, the study only analyzed women and did not include elderly persons or adjust for socioeconomic status. In the present study, we had the opportunity to compare elderly Iranians of both sexes with elderly Swedish men and women after accounting for socioeconomic status and marital status.
The aim of this study was to analyze whether elderly Iranians in Sweden have a higher mean BMI and are less physically active than Swedes. Additionally, we wished to determine whether the hypothesized association between country of birth, BMI and physical activity remains after taking into account age, sex, socioeconomic status (educational level), marital status and length of time in Sweden. The findings of this study will be used for CVD prevention in primary and community health care in Sweden.
Materials/subjects and methods
All Iranian-born persons aged 60-84 who were settled in the township of Kista, Stockholm, were invited to participate in the study. A letter written in both Swedish and Farsi was sent to the 286 persons that were drawn from the 2004 population register of Stockholm. Of the 286 letters that were sent out, 16 letters were returned due to outdated addresses. Sixty persons refused to participate and 43 did not respond to the letter despite a reminder. One-hundred and sixty-seven persons (62%) agreed to participate. The participants were contacted by telephone to book the first visit for the interview with the investigator, that is the first author of the present study. The participants were interviewed in a day center for Iranian seniors in Kista or in their home. Interviews were conducted in the participants' native language, Farsi. The control group consisted of 235 Swedish-born persons in the same age group and living in Stockholm County. The Swedish-born controls were obtained from the Swedish Annual Level-of-Living Survey (SALLS) in 2002. SALLS consists of interviews performed at home by trained interviewers and is based on national random samples of the entire Swedish population aged 16-84 years. The survey has been conducted on a yearly basis by Statistics Sweden (the Swedish Government's statistics bureau) since 1975.
Non-response analysis
The non-response analysis of the Iranian group was conducted by telephone. In total 16 women and 5 men were contacted in this way. There were no significant differences between the respondents and non-respondents with regard to physical activity, sex and education. However, the nonrespondents were slightly older (mean age ¼ 72.8 years) than the respondents (mean age ¼ 70.5 years).
Outcome variables BMI was calculated as weight/height 2 (kg/m 2 ). The Iranian participants were weighed with light indoor clothing, without shoes, on a portable electronic scale. Height was measured with participants in stocking feet, standing straight against a wall that had no baseboard (skirting board). Every effort was made to measure height as accurately as possible. The Swedish participants' BMI values were based on self-reported weight and height, and therefore these BMI values were compensated for the known discrepancy between objectively measured and self-reported weight and height where BMI subj represents self-reported (subjective) values and BMI obj corresponds to calibrated (objective) data.
Leisure-time physical activity comprised five initial levels of activity: (1) practically no exercise at all, (2) occasional exercise (for example, 1-h walks, skiing a couple of times every year, swimming, picking mushrooms (a popular fall activity in Sweden)), (3) regular exercise about once a week (for example, fast walks, skiing, swimming, jogging, cycling); (4) regular exercise about twice a week (for example, fast walks, skiing, swimming, jogging, cycling); (5) vigorous exercise at least twice a week (for example, skiing, swimming, running, cycling for quite a while, ball sports). Physical activity was dichotomized into two groups based on the five levels above: (1) physical inactivity/occasional leisure-time physical activity (levels 1 and 2 above) and (2) Xonce-weekly leisure-time physical activity (levels 3, 4 and 5 above).
Independent variables
Country of birth was categorized as (1) born in Sweden and (2) born in Iran. In addition, the Iranians were further divided according to length of time in Sweden, which was based on the self-reported calendar year when the Iranian participant immigrated to Sweden. Thus, the Iranians were categorized as either 'immigrated in 1988 or before' or 'immigrated in 1989 or later'. This categorization was performed as previous research has shown an association between time in Sweden and overweight/obesity (Lindstrom and Sundquist, 2005) . The cutpoint 1988/1989 was chosen in order to obtain two groups of uniform size.
Age was categorized into the following groups: 60-69, 70-79 and 80-84 years. Marital status comprised two groups: living alone and married/cohabiting. Education was used as a measure of socioeconomic status and was based on selfreported data. The participants were classified into two categories: p9 years of education and 49 years of education. We also considered using other measures of socioeconomic Elderly Iranians and lifestyle in Sweden A Koochek et al status such as income. However, most elderly Iranians living in Sweden have very low incomes as most of them arrived in Sweden late in life and can therefore not be eligible for full pension. Because of their low pension rights and dependency on welfare aid, income is a blunt tool to differentiate individuals by socioeconomic status. Therefore, education was considered to be a more stable socioeconomic measure in this particular group. In addition, previous research on Iranian men and women has found that educational level is associated with BMI (Maddah et al., 2003) .
Statistical analysis
The outcome leisure-time physical activity was dichotomized and analyzed by applying unconditional logistic regression. The following reference categories were chosen: Sweden (country of birth), 60-69 years (age), women (sex), p9 years (education) and married/cohabiting (marital status). The results are shown as odds ratios (ORs) with 95% confidence intervals (CIs) as estimated by the software STATA (StataCorp, 2001) . One model included sex and age in the analysis of each of the other independent variables, whereas the main model included all the independent variables simultaneously.
BMI (continuous) was analyzed by linear regression. The reference categories were the same as those used in the logistic regression. By definition, the reference group is given the value of zero so that the value of the b-coefficient corresponds to the difference in BMI for each category compared to the reference category. The results are shown as b-coefficients with 95% CIs. A model that included sex and age in the analysis was calculated first. Then an interaction model was calculated that included an interaction between sex and length of time in Sweden (using Swedish-born men as reference group) and adjusted for age, educational level and marital status. The interactions between the other independent variables were also tested (data not shown). The fit of the models was judged using the goodness-of-fit test for logistic regression (Hosmer and Lemeshow, 1989 ) and the fit was considered good if P40.05. For linear regression, explained variance (R 2 ) was used as a measure of goodness-of-fit. All models met the requirements in these tests.
Ethical considerations
This study was approved by Karolinska Institute Ethics Committee (Register number: 92/03, 10 March 2003). All participants gave informed consent to participate in the study.
Results
The distribution of the independent variables by country of birth and sex is shown in Table 1 . There was a higher proportion of women among the Iranians than among the Swedish-born controls (68.9 and 49.8%, respectively). Among the Iranian women, 73.9% had not completed more than 9 years of education, compared with 60.7% of the Swedish-born women and 30.8% of the Iranian men. There were no differences in educational status between Iranian men and Swedish men. Table 2 shows the prevalence of Xonce-weekly leisuretime physical activity and the mean BMI (s.d.) by country of birth, sex and the other independent variables. Overall, the highest prevalence of Xonce-weekly leisure-time physical activity was found in Iranian men (73.1%) and the lowest prevalence of Xonce-weekly leisure-time physical activity was found in Iranian women (52.2%). Iranian women also had the highest mean BMI (29.2). Higher age tended to imply a lower prevalence of Xonce-weekly leisure-time physical activity in both Swedes and Iranians, whereas individuals with more years of education tended to have a higher prevalence of X once-weekly leisure-time physical activity than individuals with fewer years of education. Overall, the prevalence of obesity (regardless of sex) was 32% among Iranians and 13% among Swedes (data not shown). Table 3 shows ORs for Xonce-weekly leisure-time physical activity in two models. One model is adjusted for sex and age and the main model is also adjusted for education and marital status. There were no significant differences in odds for X once-weekly leisure-time physical activity between Iranian-born and Swedish-born individuals. The length of time in Sweden had no significant impact on the odds for X once-weekly leisure-time physical activity. Table 4 shows the b-coefficients for BMI in two models. The reference is given the value of zero so that the value of the b-coefficient corresponds to the difference in BMI for each category compared to the reference category. The sexand age-adjusted model shows that Iranians had significantly higher BMI values than Swedes (the CIs do not include 0). The highest BMI values were found among 
Discussion
There was no significant difference in BMI between Swedish men, who were used as reference, and Swedish women or Iranian men. In contrast, Iranian women had significantly higher BMI than the reference group after adjustment for age, education and marital status. The largest difference in BMI compared to the reference group was found among Iranian women who immigrated to Sweden in 1989 or later. There were no significant differences in odds for X onceweekly leisure-time physical activity between Iranian-born and Swedish-born individuals. Our findings agreed with those of Lindstrom and Sundquist (2005) , who found that female immigrants from the Middle East were overweight/obese to a significantly higher extent than Swedish-born women. Data from national surveys from developing countries revealed that obesity among women is a serious problem in the Middle East and North Africa (Martorell et al., 2000) . A study from Iran examined trends of prevalence in overweight, obesity and central fat accumulation among Tehranian adults between 1998 and 2002. The study demonstrated significant rises in the prevalence of both total and central fat accumulation (Azizi et al., 2005) . Findings from the Tehran Lipid and Glucose Study (Azizi, 2001) showed that increasing BMI is a problem also among the elderly people. In addition, elderly women living in Tehran had a higher prevalence of obesity (36%) than elderly men living in Tehran (15%) (Mirmiran et al., 2003) .
During a period of rapid globalization and urbanization between 1960 and 2000, accessibility of edible vegetable oils for consumption and added caloric sweeteners more than doubled in the Middle Eastern countries (Mendez and Popkin, 2004) . Furthermore, during the last 30 years per capita dietary energy availability increased from 2000 kcal to almost 3000 kcal per person per day in Iran (Ghassemi et al., 2002) . Meanwhile in Sweden, the level of fruit and vegetables consumption increased and the consumption of total fat decreased, although per capita energy availability per day was almost unchanged during the last 20 years (Persson and Olsson, 2006) .
Although older people are more likely to adhere to traditional dietary patterns (McKie et al., 2000) , the growing availability of energy-dense food in Iran may cause excess dietary energy intake. This may be a main factor contributing to the substantially increased BMI values among elderly Iranian immigrant women who came to Sweden after 1989, as the women who immigrated more recently may have been more exposed to the ongoing alterations in nutritional and lifestyle trends than those women who immigrated earlier. Time in the host country could also have an impact on other lifestyle factors. For example, Dawson et al. (2005) analyzed a random sample of adult immigrants and found that levels of leisure-time physical activity in immigrant women increased with increasing time since immigration to Sweden.
It is possible that the recent accelerated nutrition transition in Iran (Ghassemi et al., 2002; Rashidi et al., 2005) has contributed to a lower physical activity level among women than men in Tehran (Azizi, 2001) . Likewise, low levels of leisure-time physical activity among Iranian women may contribute to a higher BMI among Iranian women than among Iranian men. Furthermore, a study from Iran emphasized the role of many pregnancies, low socioeconomic status and low educational level as some of the reasons for the higher risk among women than men of developing obesity (Azizi, 2001) .
Low socioeconomic and educational status may isolate people from resources and knowledge about the disadvantages of a sedentary lifestyle, which in turn can lead to obesity and CVD. Furthermore, it has been discussed whether a poor lifestyle among immigrants may be explained by cultural factors or socioeconomic disadvantage (Nazroo, 2003) . However, a study of elderly persons living in Tehran found that the higher prevalence of obesity among women was associated with socioeconomic factors (Mirmiran et al., 2003) . A large majority of the elderly Iranian immigrants in Sweden have low pension rights as most of them arrived in Sweden at a high age.
Finally, the migration process itself has a negative impact on many immigrants as it often involves major social and familial changes as well as economic disruption, which may cause psychosocial stress leading to overweight and physical inactivity (Sundquist, 1994) .
Limitations and strengths
This study has several limitations, First, the low response rate might have introduced selection bias. However, the response rate (62%) is of the same magnitude as other comparable studies of immigrants. In addition, it is not uncommon that immigrants leave Sweden without reporting to the authorities. Many elderly immigrants live for long periods of time in their home country (Ahmadi and Tornstam, 1996) . Thus, a number of elderly Iranians may have remained in the registers, making the response rate appear lower than it actually was. We performed a non-response analysis that showed no significant differences in the main variables between the respondents and non-respondents. A second limitation is the cross-sectional design of the study, which precludes any causal conclusions. Third, many data were self-reported, which means that they represent subjective evaluations rather than objective measures. However, the reliability and validity of the questions taken from the SALLS have been found to be high (Wärneryd, 1991) . Moreover, other studies (Stunkard and Albaum, 1981; Stewart, 1982; have shown that the selfreported measures used in SALLS are reliable, although a recent British study showed that older obese women tended to underestimate their weight (Lawlor et al., 2002) . However, we took the known discrepancy between objectively measured and self-reported weight and height into account . Fourth, it is possible that BMI as a measure of overweight and obesity is not relevant among elderly persons. Standard BMI guidelines may be too restrictive when they are used to refer to elderly populations (Heiat et al., 2001) . Age-related changes in body compositions are accompanied by a progressive increase in the ratio between fat and lean body mass, which is associated with a greater increase in intra-abdominal fat than in subcutaneous or total body fat (Beaufrere and Morio, 2000) . BMI and total body fat are considered to be significant determinants of CVD risk (Mykkanen et al., 1992; Spiegelman et al., 1992) whereas other studies recommend central fat mass as significant CVD determinants (Sundquist and Winkleby, 2000; Ferreira et al., 2004) . Nevertheless, BMI is a widely used and accepted measure to define obesity associated with medical risk in adults (Willett et al., 1999) . Furthermore, studies have suggested that CVD risk occurs at a lower BMI in the Asian populations than the Western populations (Deurenberg et al., 1998; Heiat et al., 2001; Pan et al., 2004) . In addition, a population-based study in Iran suggested that the cutoff points of BMI measures as indicators of CVD risk are higher for Iranians than for other Asian populations (Mirmiran et al., 2004) . However, Gu et al., 2006 support the use of single common recommendation BMI cutoffs for defining overweight and obesity among all ethnic groups (Gu et al., 2006) . Despite these limitations, the present study has several strengths. For example, the focus was on a homogeneous immigrant group that consisted of elderly people, who roughly had the same type of background. The well-defined control group, which represents a random sample of the Swedish population in Stockholm County, is also a strength. Furthermore, the interviews with the Iranian group in this study were conducted in their native language, Farsi, which should minimize the risk of confusion and/or varying interpretations of the purpose of the questions. An additional strength is that we took several possible confounders into account, such as age, educational level, marital status and time in Sweden. Finally, many previous studies have focused only on men while this study focused on both women and men.
Public health implications
The findings of the present study underscore the need to provide expatriate Iranians, of whom there are 3 million in the Western world, with greater knowledge of the advantages of a healthier lifestyle. Health promotion in the public health-care system should integrate preventive resources sensitive to elderly Iranian immigrants. Such resources could empower individuals in this group to achieve a lifestyle that includes more physical activity and healthier food. This could decrease their risk of developing obesity and CVD especially as regular physical activity clearly attenuates many of the health risks associated with overweight or obesity; active obese individuals actually have lower morbidity and mortality than normal-weight individuals who are sedentary (Johansson and Sundquist, 1999) . Furthermore, interventions aimed at the prevention and treatment of overweight and obesity should include a special focus on recent, elderly female immigrants, who exhibited the largest difference in BMI compared to the reference group.
